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Abstract 
 
In this paper, we explore the role of trade openness, overseas development aid (ODA), 
remittance inflows and financial development vis-à-vis income in Pakistan for the periods 1980-
2010 using the bounds procedure within the augmented Solow-model approach. In the long-run, 
trade openness, ODA, and remittances have a significant positive effect on the income level, 
while financial development is not statistically significant. In the short run, ODA has contributed 
positively towards income growth while remittances, trade openness and financial development 
have lagged negative effects. Therefore, understanding that aid and remittance inflows behave 
somewhat differently, for development policy discourse, emphasis need to be on: formalizing 
and easing remittance transfers by minimizing transaction costs; promoting financial and mobile-
led technology inclusion; strengthening public-private partnership in developing necessary 
infrastructures and promoting investment; encouraging trade openness whilst exploiting areas of 
comparative advantages with greater outward looking trade strategy; focusing on regional 
integration and co-operation in view of promoting trade in services (labour mobility);  
strengthening donor relations to ensure consistent flow of aid whilst effectively managing and 
deploying aid in productive infrastructure projects to generate employment and providing the 
necessary institutional conduit overall economic development.  
 
Key words: remittances, trade openness, economic growth, aid, financial development, ARDL 
Bounds test, Pakistan. 
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2 
Exploring the role of Trade, Aid, Remittances and Financial 
Development in Pakistan 
 
1. Introduction 
Pakistan is one of the developing countries in the South Asia with a population of 173.6 million and 
annual per capita income of around 919USD. The inflation rate is also soaring, averaging at 12.7 
percent over the past five-year period since 2010 while the economy is growing at 4.3 percent. Close 
to 64 percent of the population resides in the rural areas. Unemployment rate stands at 5.4 percent 
(2006-2008) and the economy continues to face pockets of poverty, growing public expenditure and 
reliance on external debt to finance deficit (Akram et al. 2011; World Bank 2011b; ADB, 2009).  
 
While the economy relies on remittance inflows which have grown over the years, it is challenged 
with restoring investor confidence and securing external finance (ADB, 2009). The growth in 
remittance inflows to Pakistan has resulted from increase in worker migration; higher skill levels of 
migrating workers; better investment opportunities and gains from investment realized by the 
remitters (Kock and Sun, 2011); and the opening of Middle East markets providing greater 
employment opportunities (Feroze and Basharat 2011; Kakar, Khilji, and Khan 2011). Pakistan 
receives remittances from a number of countries including United Arab Emirates (UAE), United 
States of America (USA), Saudi Arabia, Gulf Channel Countries, including Bahrain, Kuwait, Qatar 
and Oman, United Kingdom (UK) and European Union (EU) countries besides some others like 
Norway, Australia, Canada, and Japan. 
 
The financial sector has undergone some significant reforms since 1990s in an effort to ensure 
greater efficiency and productivity in the sector. The economy’s trade (export and imports) are also 
growing, albeit slowly. Further, the economy also depends on aid inflows for significant 
infrastructural developments.  
 
In light of these, this study explores the contribution of remittance inflows, overseas development 
assistance (ODA) or aid, trade openness, and financial development towards income using the 
augmented Solow approach (Solow 1956).  The study is important in at least three ways. Firstly, we 
provide a formal approach to measuring factor contribution to per worker income; secondly, the role 
of traditional capital inflows such as aid and contemporary inflows such as remittances are explored 
besides trade openness and financial development; and thirdly we put forward some suggestions for 
policy discourse for the economy of Pakistan.  
 
The balance of the paper is outlined as follows. A brief literature survey is provided followed by a 
brief discussion on trends relating to the variables under study. Thirdly, the data, method and model 
are discussed followed by the analysis. Finally, conclusion and policy discussion follows. 
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2. A brief literature survey 
2.1 Remittances 
Remittance inflows refer to the private income or savings from income earned that are transferred 
from one or more family members living and working abroad back to the family members in the 
home country (Chami, Cosimano, and Gapen 2006). Over the last four decades, remittances have 
surpassed official development assistance (ODA) of developing countries, and have been growing 
substantially increasing from US$22 billion in 1985-1989 to US$308 billion in 2009 (World Bank 
2011a).  
 
The poverty reducing effects, human capital (education), healthcare needs, entrepreneurial 
development besides providing  buffer cash, improvement in productive capacity from increased 
consumption and opportunities for capital investment and improved human welfare and freedom of 
choice  as a result of increase in remittance inflows  to greater number of households have been 
widely acknowledged in a number of studies (Buch and Kuckulenz 2010; UNESCAP 2010; Browne 
and Leeves 2007; Ratha 2007; Browne 2006 De Haas 2005; Maclellan and Mares 2005; Sen 1999).  
 
While services like automated teller machines (ATM), Western Union money transfers, and bank 
draft facilities are some of the formal means of transferring remittances in many countries, the cost 
of sending remittances to some developing and small countries have been high (Ratha and Riedberg 
2005) The factors influencing remittance transfer includes (a) the number of competitors (service 
providers), which depends on the size of that particular remittance corridor and legal regulations; (b) 
the cost of remittance providers, which depends on the method and technology available to them for 
use; (c) the needs and preferences of customers; and (d) the extent to which consumers are aware of 
the various choices of services available to them. Further, the preferences of customers are equally 
dependent on the availability and accessibility of existing remittance-transfer services, the selection 
of which are largely based on the speed, the needs at the destination, and the sender’s legal status 
(Irving, Mohapatra and Ratha 2010). 
 
Ahmed, Sugiyarto and Jha (2011) study the micro and macro level impact of remittances in Pakistan 
and similar to Siddiqui and Kemal (2006), they show that reduction in remittances will reduce GDP, 
investment and household consumption, which in turn will increase poverty level and that 
households who receive remittances tend to be better off and their probability of becoming poor 
decreases by 12.7 percent.  
  
Suleri and Savage (2006) in their research on remittances and natural disasters in Pakistan conclude 
that: remittances can make people less vulnerable to natural disasters since households with 
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international migrants tends to be better able to make investments in better housing; remittances 
receiving households are more resilient to natural disasters; remittances received when shared 
outside the household tend to have a positive multiplier effects; remittance flows are highly 
vulnerable to the infrastructure damage that occurs during disasters; and irrespective of the ways 
remittances are received (formal or informal), the role of a quality telecommunication, finance and 
local transport services are critical determinants of smooth flow of remittances. Moreover, the role of 
aid and donor agencies in improving remittance-dependent infrastructure is extremely important in 
ensuring that remittances as an alternative source of capital inflows are not disrupted in times of 
emergencies. Subsequently, remittance inflows in some countries like Pakistan are considered a vital 
shock absorber for individual households and for the country as a whole, particularly in the events of 
crisis and disasters (Kock and Sun 2011). 
 
Chami, Hakura and Montiel (2009) using a sample of 70 countries (including Pakistan), study 
impact of remittances on the volatility of GDP and find that remittance flows have contributed to 
reducing the volatility of GDP growth in remittance-receiving countries. Ahmed, Zaman and Shah 
(2011), like Kumar (2011a) find that remittances are statistically significant determinant of income 
growth. However, the long run results from Ahmed, Zaman and Shah (2011) is not clear as only the 
ARDL form of the results are presented, and in the short run, which is a growth accounting exercise 
does not include the capital and labour stock in the analysis. Kumar (2011) accounts for this by using 
the augmented Solow approach and finds that exports, per worker capital stock and remittances 
contribute significantly towards income growth in the long run while financial development is not 
statistically significant. Shabaz, Islam and Aamir (2011) analyze the impact of devaluation on 
economic growth and find that remittances have a long-run positive effect, however, in the short-run, 
the impact is negative. 
 
2.2 Financial development 
A substantial body of literature exists in support of the role of financial development as critical 
contributor to economic growth. Financial systems promote investment and growth by acting as 
intermediaries and by reducing information, transaction and monitoring costs. Further, financial 
institutions provide loans; expedite and exploit new and existing business opportunities; mobilize 
savings; and diversify risks through pooling and investing thus creating liquidity in the economy 
whilst influencing aggregate demand and overall economic activities (Beck, Levine and Loyaza 
2000; Levine, Loayza and Beck 2000; King and Levine 1993). A number of indicators have been 
used to measure the importance and relative ease with which banks provide funds. These include: (a) 
ratio of broad money; (b) ratio of the asset of deposit money banks to assets of the central bank and 
deposit money banks; (c) reserve ratio; and (d) ratio of credit to private sector by deposit money 
banks to GDP (Creane et al. 2004). In a study of Turkey Kar, Peker, and Kaplan (2008) find trade 
liberalization, financial development and the interaction between the two as positively contributing 
to economic growth in the long term. In some recent studies, the role of remittances, aid, foreign 
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direct investment besides financial development towards income generation have been underscored. 
Some of the recent studies conclude that these capital inflows are pertinent sources of growth for 
small and developing countries like India, Philippines, Fiji, Samoa, and Tonga (Jayaraman, Choong 
and Kumar 2011a; 2011b; 2010; 2009). However, contrary views on financial development having 
significant effect on growth are also noted in some countries like Pakistan and Vanuatu (Kumar 
2011a, b). 
 
Notably the financial sector in Pakistan has undergone various reforms over the years (Ahmed, 
Farooq and Jalil, 2009; World Bank 2009b). Various researches have positively associated financial 
development with economic growth (Anwar, Shabir and Hussain 2011; Atif et al. 2010; Muhammad 
and Umer 2010; Lal et al. 2009). However, some of these studies estimate growth equation without 
regard  to capital and labour stock as fundamental contributing factors (Anwar, Shabir and Hussain 
2011; Muhammad and Umer 2010; Khan 2008) while others use gross fixed capital formation, 
which is often used as investment, as a proxy for capital stock (Lal, et al. 2009).  Ahmad and Malik 
(2009) in a panel study of 35 countries including Pakistan, find that financial development has a very 
small effect on per capita GDP. Jalil and Ma (2008) find that financial development has a significant 
effect on economic growth of Pakistan. However their study show a relatively high capital share 
(0.75) when credits to private sector is used as a proxy for financial development. 
 
While evidence of growing number of electronic banking services in Pakistan (such as ATM, credit 
card, funds transfer, cheque payment, funds deposit, balance enquiry, utility bills, statement of 
account, remittances, draft, pay order, phone banking, and mobile banking) are highlighted (Sumra, 
et al, 2011), the actual link of some these services with remittance transfers and broader growth and 
development remains to be explored. 
 
2.3 Trade Openness 
Various trade policy measures have been identified by many researchers. Among the most notable 
ones are: (a) openness (measured by the ratio of trade or imports to GDP); (b) trade-flows adjusted 
for country characteristics; (c) tariffs; (d) non-tariff barriers; (e) informal and qualitative barriers; (d) 
composite indices; and (e) measures based on price outcomes Rose, 2004).  In regards to trade 
openness, a study by Wacziarg and Welch (2008) show that trade liberalization has resulted in 
higher growth for many countries, and those which experienced negative or no effect were mainly 
due to political instability, unfavorable macroeconomic policies, or high protection barriers. Winters, 
McCulloch and McKay (2004) argue that trade liberalization, if managed properly, can be an 
important component of a pro-poor development strategy. Kar, Peker, and Kaplan (2008) using 
Turkey as a case study finds that trade liberalization, financial development and the interaction 
between the two have positively contributed to economic growth in the long term. However, trade 
liberalization being supportive of growth is largely influenced by an economy’s trade profile which 
includes the intra-regional trade, relative dependence on imports, exports and trade with developed 
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markets, trade balance as a share of GDP and the time it takes to complete trade procedures 
(UNESCAP 2011). 
 
2.4 Overseas Development Assistance 
Aid (or ODA) has been a critical driver of growth, particularly for many developing countries where 
the inflow of aid is relatively stable (Chauvet and Guillaumont 2009). A number of articles have 
been composed to measure the impact of foreign aid on macroeconomic performance, many of 
which focusing on economic growth (Boone 1996; Robinson 1971; Rosenstein-Rodan 1961).  
 
On the contrary, Neanidis and Varvarigos (2009) argue that aid can be harmful for recipient 
countries growth rate in cases where aid inflows are volatile. In similar vein, some other studies (Rao 
2010; Werker, Ahmed and Cohen 2009; Shleifer 2009; Kumar 2011b) contend that aid does not have 
any significant effect on growth, particularly for the recipient countries which are relatively small in 
terms of population size and have poor economic institutions. Aid inflows to a recipient country is 
also affected by the recipient countries government performance, income level and the donors own 
interest (Chong and Gradstein 2008; Harrigan and Wang 2010). Subsequently, aid allocation and 
distribution to have impact on growth requires that recipient country governments to: incorporate 
grants in their budgetary decision-making, review the aid apparatus, and have an effective 
governance system and good policy environment in place (Sobhee and Nath 2010; Heckelman and 
Knack 2009; Bowman and Chand 2007; Rajan and Subramanian 2007; Burnside and Dollar, 2000).   
 
3. Trends of Capital Inflows in selected countries of developing South Asia 
Looking at the selected South Asian countries, between 1960 and 2000, Bhutan, Maldives and Nepal 
were the three largest recipients of aid relative to their GDPs, while India, Bangladesh and Pakistan 
were the largest recipients in absolute terms (Table 1). These trends took a shift from 2001 onwards 
Afghanistan recorded a substantial inflow of aid both in absolute and relative terms.  
 
Table 1: ODA in USD millions (ODA as % GDP) of selected South Asian Countries
a
 
Year Afghanistan Bangladesh Bhutan India Maldives Nepal Pakistan 
1961-1970 
34.6 
n.d. 
0.1 975.6 0.3 14.2 397.9 
(3.7) (0.2) (2.3) (3.9) (2.2) (6.9) 
1971-1980 
65.1 690.5 2.6 1225.1 4.7 66.2 621.8 
(2.6) (5.3) (2.5) (1.1) (13.9) (4.4) (4.6) 
1981-1990 
45.7 1451.7 28.1 1750.9 15.1 297.2 957.5 
(0.7) (6.5) (13.4) (0.7) (13.3) (10.0) (2.8) 
1991-2000 
220.4 1388.2 62.2 1864.4 31.7 404.0 976.9 
(2.0) (3.8) (21.3) (0.6) (8.3) (9.4) (1.8) 
2001-2005 
1680.8 1214.7 75.9 1371.4 35.9 409.6 1630.2 
(32.2) (2.3) (12.5) (0.2) (5.1) (6.2) (2.0) 
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2006 
2955.8 1219.8 101.5 1383.0 37.5 526.6 2139.8 
(38.3) (2.0) (11.3) (0.1) (4.1) (5.8) (1.7) 
2007 
3964.6 1514.6 89.8 1390.9 37.4 605.3 2243.8 
(40.7) (2.2) (7.5) (0.1) (3.5) (5.9) (1.6) 
2008 
4865.1 2061.4 86.5 2113.8 54.3 696.6 1539.4 
(41.4) (2.6) (6.9) (0.2) (4.3) (5.5) (0.9) 
2009 
6235.3 1226.9 125.4 2502.2 33.3 855.5 2780.6 
(47.0) (1.4) (9.9) (0.2) (2.5) (6.6) (1.7) 
2010 n.a. n.a. 
154.0 
n.a. n.a. n.a. 
2919.9 
(10.2) (1.7) 
a. Figures in parentheses denote percentages to GDP; the interval years are averages calculated by the author; n.a. – 
no data available. 
Source: World Bank (2011b)  
 
In regards to remittance inflows, except for Maldives and Bhutan,
1
 all other countries (Bangladesh, 
India, Nepal and Pakistan) recorded a growth in remittances. In countries like Bangladesh, Nepal 
and Pakistan, remittance inflow have surpassed the aid (Table 2) 
 
Table 2: Remittances in USD millions (Remittances as % GDP) of selected South Asian Countries
a
 
Year Bangladesh Bhutan India Maldives Nepal Pakistan 
1971-1980 
144.6 
n.a. 
1227.6 
n.a. n.a. 
1228.5 
(1.0) (0.9) (6.5) 
1981-1990 
617.8 
n.a. 
2447.9 1.7 
n.a. 
2323.6 
(2.8) (0.9) (1.5) (7.2) 
1991-2000 
1329.3 
n.a. 
9801.1 2.1 64.7 1426.4 
(3.4) (2.3) (0.5) (1.4) (2.5) 
2001-2005 
3210.5 
n.a. 
18376.7 2.2 726.2 3440.8 
(6.0) (3.0) (0.3) (10.4) (3.9) 
2006 
5427.5 0.2 28333.6 2.8 1453.2 5121.0 
(8.8) (2.2) (3.0) (0.3) (16.0) (4.0) 
2007 
6562.3 0.2 37216.8 3.0 1733.9 5998.0 
(9.6) (2.9) (3.0) (0.3) (16.9) (4.2) 
2008 
8940.6 0.3 49977.3 3.4 2727.1 7039.0 
(11.2) (3.6) (4.1) (0.3) (21.7) (4.3) 
2009 
10520.7 0.4 49468.4 3.7 2985.6 8717.0 
(11.8) (4.8) (3.6) (0.3) (23.1) (5.4) 
2010 
10851.9 0.3 54034.7 4.1 
n.a. 
9690.0 
(10.8) (4.8) (3.1) (0.3) (5.5) 
a. Figures in parentheses denote percentages to GDP the interval years are averages calculated by the 
author; n.a. – no data available. 
Source: World Bank (2011b)  
 
                                                 
1
 No data was available on remittances for Afghanistan. 
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Pakistan, whose key indicators are given in Table 3, is second largest recipients of remittances as a 
percentage of GDP after Bangladesh and third largest in absolute terms after India and Bangladesh. 
Notably, unlike aid inflows, remittance inflows in Pakistan have continued to increase (Table 1-2), 
showing resilience and stability despite the economic recession heightened by the current global 
financial crisis and increasing food prices. 
Table 3: Pakistan: Selected key indicators
a 
Aid as percentage of GDP (2006-2010) 1.5 
Aid Per Capita in US$ (2005-2009) 12.5 
Current Account Balance as percent of GDP (2006-2010) -4.8 
External balance as a percent of GDP (2006-2009) 29.5 
Fiscal balance as percent of GDP (2006-2010) -5.1 
GDP Growth Rate in percent (2006-2010) 4.3 
Inflation rate in percent (CPI) (2006-2010) 12.7 
Land Area (Sq.km.’000) 770.9 
Per Capita GDP (US$) Current Prices (2006-2010) 919.2 
Population (million) (2010) 173.6 
Population Growth as percent (2006-2010) 1.8 
Rural population as percent of total population (2006-2010) 64 
Workers’ remittances as a percent of GDP (2006-2010) 4.7 
a.  Interval periods are averages calculated by the author. 
Source: World Bank (2011b), ADB (2010)  
 
Except of 2009 where Pakistan experienced a decline in merchandise export (-13.8%) and imports (-
25.2%), on average, from 2001-2010, exports have grown by 9.8 percent and imports by 15.4 
percent (Table 4). Similar trend has been noted in the intra-regional trade growth (14.2%), and intra-
regional trade as a percent of total trade (32.9%). However, trade balance (exports less imports) as a 
share of GDP has been negative, averaging about -6.6 percent which is likely to impact short-term 
progress of the economy. 
 
Table 4: Trade Profile 
Trade Variable 2001-2005 2006 2007 2008 2009 2010 Average 
Merchandise Export growth 12.4 5.5 5.4 13.9 -13.8 22.8 9.8 
Merchandise Import growth 19.8 17.6 9.3 29.9 -25.2 19.4 15.4 
Intra-regional export growth 13.2 3.4 1.1 29.9 -7.3 n.a. 10.6 
Intra-regional import growth 20.7 16.7 15.7 23.1 -19.8 n.a. 16.0 
Intra-regional trade growth 18.0 13.0 12.0 25.0 -16.0 n.a. 14.2 
Intra-regional export (% exports) 23.9 25.9 24.9 28.5 30.5 n.a. 25.3 
Intra-regional Import (% imports) 36.4 36.9 39.2 37.2 39.9 n.a. 37.2 
Intra-regional trade (% trade) 31.6 33.4 34.5 34.7 37 n.a. 32.9 
Relative dependence on exports to 
developed markets 
8.2 7.6 6.6 5.5 4.3 
n.a. 
7.3 
Relative dependence on imports from 
developed markets 
1.4 1.3 1.0 0.9 1.0 
n.a. 
1.3 
Relative dependence on trade with 
developed markets 
7.0 7.5 6.7 5.7 4.4 
n.a. 
6.6 
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Trade balance (% of GDP) -3.5 -10.2 -10.3 -15.1 -8.8 n.a. -6.6 
Note: n.a. – no data available.  
Source: UNESCAP (2011) 
 
Pakistanis migrate to a number of places all around the globe. Nevertheless, among the top ten 
migrant destinations in 2010 included, among others, India, Saudi Arabia, UAE, United Kingdom 
and Qatar is in the top of the list (Table 5). Subsequently, the top ten remittance sending countries 
included among other countries, Saudi Arabia, UAE, UK, USA and India which were at the top of 
the list (Table 6). 
 
Table 5: Migration from Pakistan to the rest of the world (2010) 
Rank Destination  Migrant  Rank Destination  Migrant  Rank Destination  Migrant  
1 India 1,150,952      27  Japan      9,440       53  Chile         286  
2 Saudi Arabia 1,005,873      28  Mozambique    9,227       54  Dominican Rep.         248  
3 UAE 453,005      29  Ireland   8,598       55  Cambodia         198  
4 UK 451,712      30  Belgium     8,236       56  Brazil         173  
5 USA 288,011      31  Thailand      7,764       57  Sierra Leone         150  
6 Qatar 250,649      32  Korea, Rep.      5,378       58  Cayman Is.         135  
7 Other South 156,165      33  Sweden     4,493       59  Sri Lanka         133  
8 Canada 155,159      34  Myanmar    3,602       60  Czech Rep.        94  
9 Kuwait 122,878      35  Israel      3,461       61  Hungary           93  
10 Oman 94,993      36  Austria      2,871       62  Luxembourg           89  
11 Italy 64,161      37  Madagascar     2,728       63  Mexico      86  
12 Bahrain 57,251      38  Switzerland      2,427       64  Panama           75  
13 Spain 54,576      39  New Zealand     2,418       65  Ecuador           73  
14 Germany 46,253      40  Tanzania      1,711       66  Poland        64  
15 Jordan 26,776      41  Georgia     1,655       67  Slovak Rep.           43  
16 Greece 24,537      42  Philippines      1,534       68  Bolivia           42  
17 Singapore 22,932      43  Turkey      1,275       69  Iceland           28  
18 Bangladesh 22,308      44  Portugal      1,210       70  Nicaragua           28  
19 Australia 22,179      45  Egypt, Arab Rep.         853       71  Guatemala           20  
20 Nepal 21,324      46  Brunei Darussalam        765       72  Lithuania           20  
21 Norway 21,284      47  Finland         681       73  Peru 19  
22 France 21,051      48  Iraq         588       74  Belize           18  
23 Iran 18,720      49  Fiji         579       75  Paraguay           15  
24 Malaysia 16,477      50  Cyprus        458       76  Venezuela           10  
25 Denmark 13,562      51  Latvia         387       77  Uruguay             3  
26 Netherlands 11,113      52  Sudan         350   Total (in millions) 4.68  
Source: Migration and Remittances Factbook, 2011 (World Bank 2011c) 
 
Table 6: Remittance inflows to Pakistan in USD millions (2010) 
Rank Country Remittance Rank Country Remittance  Rank Country Remittance 
1 Saudi Arabia 1715.9 18 France 68.8 35 Israel 8.8 
2 UAE 1353.6 19 Greece 65.5 36 Mozambique 7.8 
3 UK 1326.3 20 Denmark 51.9 37 New Zealand 6.2 
4 USA 985.9 21 Netherlands 38.9 38 Myanmar 3.0 
5 India 978.0 22 Ireland 31.2 39 Portugal 2.7 
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6 Qatar 557.0 23 Jordan 31.2 40 Madagascar 2.3 
7 Canada 485.9 24 Japan 29.6 41 Finland 2.3 
8 Kuwait 305.5 25 Belgium 27.2 42 Turkey 1.9 
9 Italy 188.7 26 Malaysia 23.1 43 Brunei Darussalam 1.9 
10 Oman 161.5 27 Iran. 22.8 44 Georgia 1.7 
11 Other South 154.5 28 Bangladesh 18.8 45 Philippines 1.5 
12 Spain 151.7 29 Nepal 18.0 46 Tanzania 1.4 
13 Germany 147.3 30 Sweden 14.9 47 Cyprus 1.2 
14 Bahrain 119.4 31 Korea, Rep. 10.9 48 Egypt, Arab Rep. 0.9 
15 Norway 100.4 32 Switzerland 10.4 49 Latvia 0.7 
16 Australia 75.2 33 Austria 9.8 50 Fiji 0.7 
17 Singapore 69.4 34 Thailand 9.1 51 Iraq 0.6 
Total remittances for 2010 9407.3 
Source: Migration and Remittances Factbook, 2011 (World Bank 2011c) 
 
4. Data, Method and Results 
4.1 Data and Method 
The study looks into the nexus between remittances, trade openness, and per worker income for a 
31-year period (1980-2010). The capital stock utilized for the study has been built up by a perpetual 
inventory method,
2
 and the labour stock is calculated using average employment rate as a percent of 
annual population.
3
   
 
Therefore, (i) remittances, expressed as percent of GDP (REMt); (ii) trade (total of imports plus 
exports) as a percentage of GDP (TRDt) which is used as a measure of trade openness (c.f. Dollar 
and Kraay, 2004), aid (ODAt), and credit to private sector (FINt) which is used for financial 
development are used in the analysis besides per worker capital stock computed using perpetual 
inventory method. All variables are retrieved from the World Development Indicators and Global 
Development Finance database (World Bank 2011b). The variables are duly transformed into log-
form for estimation.  Using the conventional Cobb-Douglas production function, with the Hicks–
neutral technical progress, the per worker output (yt) is defined as:  
 
 yt = Atkt
α
 ,          0 < α < 1                                                (1) 
 
where At = stock of technology and kt = capital per worker, and α is the capital share.  
The Solow model assumes that the evolution of technology is given by 
 
At  =Aoe
gT
                                  (2) 
 
                                                 
2
 Initial capital stock is assumed to be 1.5 times the real GDP at 1979 (in rupees) with a depreciation rate of 10 percent. 
Labour stock is estimated using the labour force. 
3
 Average employment (1991-2009) of 48.4 percent was used to calculate the annual labour stock from the total 
population. 
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Where A0 is the initial stock of knowledge and T is time. 
 
It is also plausible to assume for our purpose that 
 
At     =f (T, TRDOPNt, ODAt,REMt,FINDEVt)                                 (3) 
 
where TRDt = trade openness as a percent of GDP, ODAt = aid as a percent of GDP, REMt = 
remittances as a percent of GDP,  FINDEVt = financial development proxied by domestic credit to 
private sectors as a percent of GDP. 
 
Therefore, rearranging (2) and (3), we get: 
 
yt= (Aoe
gT 
TRDOPNt
µ 
ODAt
β 
REMt
 λ 
FINDEVt

)kt
α
                     (4) 
 
4.2 Bounds Test Results 
In the next step, we use the bounds testing procedure. The choice of this method is because the 
sample size is relatively small (1980-2010), that is 31 years of data. For small sample sizes, bounds 
testing approach under autoregressive distributed lag (ARDL) procedure developed by Pesaran 
(Pesaran, Shin and Smith 2001) is recommended. In this approach, although pre-testing of unit roots 
is not required and it is possible to investigate cointegration of the variables irrespective of their 
order, the test is carried out to ensure that all variables are stationary at most in their first differences. 
This is because bounds procedure require that variables need to be at most I(0) or I(1).The unit root 
test was carried out using the ADF and Phillips-Perron (PP) test statistics. From the test results, all 
variables are nonstationary in their levels and stationary (no unit root presence) in their first 
difference at least at 5 percent level of significance (Table 7).  
Table 7:  Results of Unit Root Tests
a
 
Variable ADF Phillips and Perron 
Level 1
st
Difference
 
Level 1
st
Difference
 
Lyt -0.31 -3.79** -0.73 -3.78** 
Lkt
 
-3.12 -3.70* -1.87 -3.62*† 
LTRDOPNt -2.68 -6.59** -2.73 -6.62** 
LODAt -3.36 -6.22** -3.34 -13.51** 
LREMt -1.07 -4.76** -1.04 -4.74** 
LFINDEVt -2.91 -4.17** -2.31 -4.14** 
Notes: The ADF critical values are based on Mckinnon. The optimal lag is chosen on the basis of Akaike 
Information Criterion (AIC). The null hypothesis for both ADF and Phillips-Perron tests is a series has a unit root 
(non-stationary).
†
Lag length = 2, Spectral estimation method = AR spectral - OLS, with trend and 
intercept;**, and * denotes the rejection of the null hypothesis of unit root at 1% and 5% levels of significance 
respectively; 
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The next step is to examine the existence of a long run relationship between per worker output (yt), 
capital per worker (kt), trade openness (TRDOPNt), aid (ODAt), remittances (REMt) and financial 
development (FINDEVt) using the bounds test. The ARDL specification is given as follows:  
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(6) 
 
There are two steps in examining the relationship between Lyt, Lkt, LTRDOPNt, LODAt, LREMt, and 
LFINDEVt. First, Equations (6) is estimated by ordinary least squares techniques.
4
 Second, the 
existence of a long-run relationship can be traced by imposing a restriction on all estimated 
coefficients of lagged level variables equating to zero. Hence, bounds test is based on the F-statistics 
(or Wald statistics) with the null hypothesis of no cointegration (
0: 6543210  iiiiiiH  ) against its alternative hypothesis of a long-run cointegration (
0: 6543211  iiiiiiH  ). The results of the bounds test are reported in Table 8, 
confirming the presence of a long run cointegration when only real output per worker (Lyt) is set as 
the dependent variable. The computed F-statistics for Lyt is 7.87 which is significant at 1 percent 
critical value upper bound. 
 
Table 8: Results of Bound Tests 
Dependent Variable Computed F-statistic 
Lyt   7.87* 
Lkt   1.65 
LTRDOPNt   2.42 
LODAt   2.99 
LREMt   2.97 
LFINDEVt   3.70 
 Pesaran, Shin and Smith (2001) 
Critical Value Lower bound value Upper bound value 
1 % 3.93 5.23 
5 % 3.12 4.25 
Note: Critical values are obtained from Pesaran, Shin and Smith. (2001), Table CI.v: Case V with unrestricted 
intercept and unrestricted trend, p. 300. * indicates significance at 1% level 
 
                                                 
4
 To save space, we do not specify the other ARDL specifications where LKt,LTRDOPNt, LODAt, LREMt and 
LFINDEVt are specified as dependent variables however they are tested during the analysis and the results are given in 
Table 6. 
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Before pursuing to the long-run and short-run estimates, the ARDL estimates diagnostic test results 
were inspected (lower panel of Table 9). These test includes (a) Lagrange multiplier test of residual 
serial correlation; (b) Ramsey’s RESET test using the square of the fitted values for correct 
functional form; (c) normality test based on a test of skewness and kurtosis of residuals; and (d) 
heteroscedasticity test based on the regression of squared residuals on squared fitted values – all of 
which indicated that the equation performed well as the disturbance terms are normally distributed 
and serially uncorrelated with homoscedasticity of residuals thus confirming the models have correct 
functional forms. Besides, the CUSUM and CUSUM of Squares graphs showed that the parameters 
of the models are relatively stable over time.
5
 
 
4.3 Regression Results 
The regression results (Table 9 below) shows that in long run, except for financial development, 
which has a negative and statistically not significant coefficient (LFINDEVt = -0.04), all other 
variables, i.e. per worker capital stock (Lkt = 0.42), trade openness (LTRDOPNt = 0.15), aid (LODAt 
= 0.03) and remittances (LREMt = 0.03) are positive and statistically significant at least at 5 percent 
level of significance. These long-run positive effects are evidence of long-term rebalancing effect on 
income level as aid, remittances, trade openness, capital accumulation and sound (short-term) 
economic policies normalizes any short-term disequilibrium and negative effects on income. 
Therefore, evidently, trade openness, aid and remittances have contributed towards long-run income. 
 
In the short run, growth in: per worker income (LYt-1 = 1.48), per worker capital stock (LKt = 
1.97) and aid (LODAt = 0.03) are positive and statistically significant contributor of growth in per 
worker income (Lyt). On the other hand, growth in trade openness (LTRDOPNt-1 = -0.21), 
remittances (LREMt-1 = -0.10 and LREMt-2 = -0.05), and financial development (LFINDEVt = -
0.13) are negative and statistically significant. The latter short-run negative effects are plausibly due 
to: relatively long time  taken to close trade deals and negotiations, greater dependency on imports at 
the expense of declining exports thus putting greater pressure on trade balance and trade budget in 
the short-run; large amount of remittances flowing through informal channels and used 
predominantly in consumption activities and later impacting investment (World Bank, 2009), 
ineffectiveness of financial sector service integration, high transaction costs which discourage 
greater flow of remittances through formal channels and consequently impinge on financial 
deepening and aggregate demand. The short-run effects from growth in aid, although marginal, has a 
positive effect on the growth level. 
 
The capital share (Lkt) is about 0.42 percent, which is slightly higher than the stylized value of one-
third reported in some studies (Ertur and Koch 2007; Rao 2007). However, as argued by Bosworth 
                                                 
5
The CUSUM and CUSUM of Squares graphs are not reported in order to conserve space. However, the results are 
available upon request. 
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and Collins (2008), developing countries tend to have a relatively higher share of per worker capital 
ratio. The error-correction term (ECTt-1 = -2.95), which is the measure of reconciling short-run with 
long-run equilibrium, has a correct (negative sign) and is significant at 1 percent level, indicating a 
speedy convergence to long-run equilibrium given the short-run dynamics. 
Table 9: Dependent variable: Lyt and ARDL(3,2,3,3,1,3) 
Long-run coefficients Short-run coefficients
 
Regressor Coefficient t-ratio  Regressor Coefficient t-ratio 
Lkt   0.42   5.269 ***  LYt-1   1.48   2.270 ** 
LTRDOPNt   0.15   3.434 **  LYt-2   0.80   1.747 NS 
LODAt   0.03   4.682 ***  LKt   1.97   2.513 ** 
LREMt   0.03   4.580 ***  LKt-1   0.67   0.849 NS 
LFINDEVt - 0.04 - 1.665  NS  LTRDOPNt   0.08   1.243 NS 
Ct   3.10   5.301 ***  LTRDOPNt-1 - 0.21 - 1.811 * 
TRENDt   0.02 13.076 ***  LTRDOPNt-2 - 0.05 - 0.953 NS 
     LODAt   0.03   2.687 ** 
     LREMt - 0.04 - 1.707 NS 
     LREMt-1 - 0.10 - 4.064 *** 
     LREMt-2 - 0.05 - 2.119 * 
     LFINDEVt - 0.13 - 2.044 * 
     LFINDEVt-1 - 0.04 - 0.815 NS 
     LFINDEVt-2   0.01   0.150 NS 
     Ct   9.15   3.678 *** 
     TRENDt   0.05   3.875 *** 
     ECTt-1 - 2.95 - 3.511 *** 
Error Correction Representation & ARDL Statistics 
R
2 =       0.931     =       0.691 
S.E. of Regression =       0.010 F-statistics [F(16, 11)] =       5.083 
Mean of Dependent Variable =       0.022 S.D. of Dependent Variable =       0.018 
Residual Sum of Squares =       0.001 Equation Log-likelihood =   110.592 
Akaike Info. Criterion =     88.592 Schwarz Bayesian Criterion =     73.938 
DW-statistic =       2.540   
ECM = Lyt – 0.42Lkt – 0.15LTRDOPNt – 0.03LREMt – 0.003LODAt + 0.04LFINDEVt – 3.1013C – 0.02TRENDt 
Diagnostic Tests from ARDL Specification 
 LM Version         p-value F Version  p-value 
Serial Correlation 2(1)   = 4.9036 0.027
‡ F(1,5)   =    1.0616 0.350† 
Functional Form    2(1)   = 0.1589 0.690
† F(1,5)   =    0.0285 0.872† 
Normality          2(2)   = 0.9616 0.618
† Not applicable 
Heteroscedasticity 2(1)   = 0.1430 0.705
† F(1, 26) =   0.1335 0.718† 
*** - Significant at 1% level, ** - significant at 5% level and * - significant at 10% level. 
†and ‡ Rejection of null hypothesis at 1% and 5% level of significance respectively. NS – not statistically significant 
 
 
4.4 Granger Causality Results 
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The granger causality test (Table 10) shows a unidirectional causality running from per worker 
income to per worker capital stock (Lyt  Lkt), per worker capital stock to remittance inflows (Lkt  
LREMt), trade openness to financial development (LTRDOPNt  LFINDEVt), remittances to 
financial development (LREMt  LFINDEVt) and financial development to per worker income 
(LFINDEVt  Lyt). In other words, growth income Granger-cause capital accumulation and 
productivity, capital stock Granger-cause remittance inflows, remittance inflows Granger cause 
financial development and financial development Granger-cause growth income level. 
 
Table 10: Pairwise Granger Causality F-Statistics with ECTt-1 from ARDL Bounds Test 
I(1) Variables F-Statistics ECT 
(t-statistics) Lyt Lkt LTRDOPNt LODAt LREMt LFINDEVt 
Lyt - 4.37970** 2.27850 1.58099 0.42376 1.40394 - 2.9514 
(-3.5106) *** 
Lkt 0.54935 - 1.12456 0.22404 4.13829** 1.41084 - 0.4374  
(-6.8081) *** 
LTRDOPNt 1.48182 0.69339 - 0.85739 0.88628 4.99487** - 3.1672 
(- 4.1528) *** 
LODAt 0.90932 0.90538 1.26246 - 0.96034 0.44634 - 1.3691 
(-1.9066) * 
LREMt 1.58874 1.01655 0.59071 1.55654 - 2.71630* - 0.4427  
(- 0.7089) 
LFINDEVt 4.81305** 2.35987 2.14102 0.55097 0.70809 - - 0.7848 
(-2.3011) ** 
*, ** and *** refers to 10% , 5% and 1% level of significance respectively. 
 
 
5. Conclusions and some policy discussions 
We used the ARDL bounds approach to analyze the effectiveness of trade openness, aid, 
remittances, and financial development using the augmented Solow model. Our results support aid, 
trade and remittances as catalyst for long-run growth of income. Underscoring the importance of 
capital productivity and capital stock accumulation, we therefore emphasize the need to manage and 
encourage greater inflow of traditional capital such as aid and the contemporary capital like 
remittances, besides promoting greater trade liberalization and outward looking export strategy.  
 
A critical aspect of growth of Pakistan is boosting capital productivity and accumulation. This will 
be possible through private sector inclusion in driving economic activity. Subsequently, there is need 
for nurturing investor confidence, providing access to finance for investment and adapting the right 
mix of capital-labor in the production process is pivotal. Informal sectors like working from home-
based work, waste picking, and construction among others, contribute significantly towards 
employment and helping the poor and marginalized groups (Horn, 2010). Therefore, attention needs 
to be given to informal sectors with a view towards promoting their growth with appropriate 
regulations and institutional structures that will advocate. 
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Besides public-private partnership in ensuring critical and targeted sectors are developed, the role of 
small and medium enterprises (SMEs) engaged in exports of goods and services need to be 
incentivized (World Bank 2009a, b) since SMEs contribute 13 percent towards the GDP, about 30 
percent towards the total exports, comprise close to 98 percent of total enterprises, and employs 
about 79 percent of the workforce of the economy (UNESCAP 2011). Improving institutional 
linkages, a deeper and wider economic exchange and building confidence with trade partners would 
also minimize the spending on defense (Lama 2007). 
 
The need to focus on labor mobility under the mode 4 of the temporary movement of natural persons 
(TMNP) need not be taken lightly. Most of the workers from Pakistan and India migrate as health 
workers in developed countries. Therefore, encouraging and engaging remittance senders and 
recipients who have a track record of sending remittances by providing attractive investment 
opportunities for them back home would further boost prospects for remittance inflows. Migration 
for short-term employment abroad with least transaction costs for workers and employers can be 
further explored and bilateral agreements sketched out to create a win-win outcome. Furthermore, 
pivotal to long-term development is the need for an overarching regional convention on migration by 
various governmental and non-governmental sources at a global level which will strengthen the 
operational aspects, protect migrants from being exploited and address some of the burgeoning 
problem of irregular-illegal migration (Lama 2007). 
 
The above analysis also advocates the need for strengthening partnership at regional and 
international fronts to bolster aid inflows from donor agencies, the need to explore and close trade 
deals with particular reference to labor mobility for short-term and long-term employment 
opportunities thus subsequently improving remittance inflows. Moreover, expediting better trade 
deals possibly with economies within the South Asian region (say India) for greater export 
orientation and exploiting comparative advantages in production and trade (such as textiles, 
garments, cross-border power and energy trade) would move the economy further out in the 
production frontier.  
 
Moreover, inter-dependency through regional integration will minimize vulnerabilities, provide 
support in times of crisis, and provide reliable donor support for major internal projects.  Further, it 
is in the interest of the government to explore markets for cheaper goods and services whilst 
expanding its positive list of imports without minimizing or compromising qualities, diversifying the 
export markets in order to reduce trade volatility, minimize adverse imbalances in trade which often 
results from maintaining artificial trade barriers, and minimize losses (or capture gains) on foreign 
exchange from cost-effect trade deals (Lama, 2007) (the gains realized may be channeled towards 
critical areas such as health, education and rural development). 
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Another important sector that needs serious attention is the financial services. Financial sector in 
Pakistan consists of regulators, commercial banks, development finance institutions and stock 
markets (Qayyum n.d.) which have undergone some significant restructuring and reform to expedite 
technical (allocative) efficiency and productivity within the sector. However, the reform has a long 
way to go and the financial system is not so inclusive in terms of providing affordable and accessible 
services to the poor and the middle class. Therefore, the role of the State Bank of Pakistan and the 
Security and Exchange Commission of Pakistan (SECP) need to look in areas like: expediting any 
leftover reform and restructuring programs to improve banking efficiency; encouraging competition 
and innovation among financial institutions; monitoring and regulating service charges, particularly 
in view to promoting greater remittance; and technology inclusion (wireless mobile network 
operations) besides banking systems to ensure low cost money transfer (Merritt, 2010). Further, the 
use of remittances can be maximized when initiatives such a micro-savings and small business 
initiatives are extended to the remittance recipients with attractive deals. 
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